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Introduction

and habit are fundamentally
remote sensing and climate

» GCM studies have shown that treatment of habit is
significant, especially in tropics (Kristjansson et al.,
2000)

» Satellite and ground based retrievals of cloud
properties depend strongly on habit assumptions
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Procedure

Ines multi-angle information from MISR blue
with MODIS 2.1 um band for sensitivity to

etrieve pestTit r,, IWP, and crystal habit by minimizing
deviation between modeled and measured reflectance over
all cameras

» |ce cloud scattering properties from Yang et al. (2000)
assuming gamma distribution with fixed effective variance
and given r,

 Sat, - Model. (Re, IWP, H)|U
Sat. 0
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X (Re, IWP, H) =
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se Study 1: Cirrus at SGP

MISR Nadir View SGP 2001-03-06 orbit 006471 path 028 time 17.60 UTC
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> Water is best fit; MODIS retrievals indicate mixed phase cloud; ARM
microwave radiometer shows LWP of 40-80 g/m?

» Altocumulus activel ?rowing as it moved over the ARM site; likely to
have water at top of cloud

» Need sensitivity studies to determine depth in cloud to which retrieval is

sensitive
e N bepartment of Enrgy |
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Current Work

n operationally, rather than in case study

p table of MISR/MODIS reflectances as a
b t, water path, effective radius, cloud height,
solar and viewing geometry

» For each retrieval, correct reflectances for atmospheric
transmittance and surface albedo

» Run retrievals on (1Okm5?2 boxes; average MISR/MODIS
reflectances and MODIS cloud properties over box

» Preliminary results for all MISR overpasses of SGP in 2001;
32 cases with clouds and available MISR + MODIS data

» Beginning comparisons with MODOG retrievals; trying to
understand differences

_8
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Cloud Retrieval Example
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ary of Retrieval Statistics
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entify when B Metric is measure of

rms well? relative deviation from

fric observed reflectance;

H metric = .05 implies
matching reflectance within

I Variability in reflectances 5% on average

» Metric increases with
decreasing optical depth
due to:

I Averaging of reflectances
: I MISR parallax issues
: I Effect of surface albedo

MODIS Optical Depth

0.2 0.3
Final Metric
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es with MODO6
als

tatistics to determine
orming well

ical structure; habit

» Compare retrieved IWP/effective radius to
radar retrievals at ARM site

I New radar retrievals which use reflectivity
and Doppler velocity can retrieve vertical
profiles of R, and IWC (Mace et al., 2002)

I Retrievals are sensitive to crystal habijt
because particle fall speed and effective
density depend on habit

1 Constraining the particle habit reduces the
uncertainty in the radar retrievals

» Look at retrievals over ocean to extend to
lower optical depths

» Include realistic surface albedo from
MODA43 product

Altitude [km AGL]

11

Future Work
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